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Primary and secondary Trichophyton mentagrophytes 
dermatophytosis was studied in germfree and conven-
tionally-reared Strain 2 guinea pigs. Although the onset 
and early development of the primary cutaneous lesions 
appeared similar in both groups, the T. mentagrophytes 
monoassoci:ated guinea pigs exhibited more severe skin 
ulcerations and took twice as long to heal as their con-
ventionally-reared counterparts_ Cutaneous reinfection 
of T. mentagrophytes monoassociated guinea pigs was 
also protracted; however, these lesions healed in about 
the same time as a primary infection on conventionally-
reared guinea pigs. Germfree guinea pigs, sensitized by 
cutaneous infection with T. mentagrophytes, manifested 
3 correlates of systemic cell-mediated immunity: (1) de-
layed-type hypersensitivity to intracutaneous injection 
of trichophytiD antigen, (ii) in vitro blastogenesis of 
spleen and lymph node cells to polyclonal mitogens and 
Trichophyton antigens, and (iii) allergic contact derma-
titis 48 hr following cutaneous reinfection. In an addi-
tional experiment, we observed that the time course and 
severity of a primary T. mentagrophytes infection of 
germfree guinea pigs was reduced by prior feedings with 
heat-killed T. mentagrophytes culture. 
These experiments confirm that the normal microbial 
skin flora is not required for initiation, development or 
clearance of T. mentagrophytes dermatophytosis. The 
disease was protracted and severe in T. mentagrophytes 
monoassociated guinea pigs, but was abbreviated fol-
lowing either active infection or feeding heat killed men-
tagrophytes culture. These results support the hypothe-
sis that cutaneous T. mentagrophytes infection is a cell-
mediated hypersensitivity disease similar to contact der-
matitis. 
The dermatophytes are a unique group of pathogenic fungi 
which cause a wide variety of diseases (tineas) by invading the 
dead, keratinized layers of the skin. These fungi are ubiquitous 
in the environment and can be readily isolated from humans, 
animals or soil. Experimental cutaneous infection of conven-
tionally-reared (CR) guinea pigs has been shown to evoke the 
following manifestations of cell-mediated immunity: (i) delayed-
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type hypersensitivity (DTH) skin test [1-3), (ii) in vitro lym-
phocyte blastogenesis [2,3) and (iii) contact sensitivity to tri-
chophytin antigen [ 4,5). The relative contribution of acquired 
immunity, either antibody-mediated (AMI) or cell-mediated 
(CMI), to the pathogenesis and resolution of these diseases is 
not understood. 
The CMI competence ofthe germfree (GF) * guinea pig is not 
well defined . Lev and Battisto [6) reported that the DTH 
response of GF guinea pigs is defective since they were unable 
to elicit contact sensitivity in GF guinea pigs that were sensi-
tized by intradermal injection of picryl chloride and they could 
not evoke a DTH response to PPD in GF guinea pigs that were 
injected intraperitoneally with competent lymphoid cells from 
CR guinea pigs that were sensitized with Mycobacterium tu-
berculosis H37RV. Conversely, Friedlander, Baer and Mc-
Master [7) found that germfree guinea pigs were capable of 
developing contact sensitivity to dinitrochlorobenzene (DNCB) 
that was comparable to the reactions observed in CR controls. 
They concluded that GF guinea pigs have no impairment of 
CMI to contact agents. 
Numerous investigators have reported that bacterial f1ora of 
the skin contributes to the exacerbation and persistence of 
dermatophyte lesions [8-10). The experiments reported in our 
study were designed to determine the temporal course of lesion 
development and the subsequent immune response that GF 
guinea pigs would manifest to a true primary infection with T. 
mentagrophytes. These gnotobiotic animal experiments not 
only precluded prior host sensitization with either viable fungi 
or bacteria, but also eliminated any subsequent bacterial con-
tamination of the dermatophyte induced lesions [11,12). 
Our results indicate that primary and secondary cutaneous 
T. mentagrophytes infections can be initiated on and cleared 
by TMEN-MA guinea pigs. Based on several parameters, no 
obvious impairment of the CMI response to T. mentagrophytes 
infection was observed in the TMEN-MA guinea pigs; however, 
these animals appear to be less capable of limiting the duration 
and severity of the disease than their CR counterparts. 
MATERIALS AND METHODS 
Germfree Guinea Pigs 
Handomly bred Strain 2 guinea pigs were de livered by caesarean 
section into a sterile plastic operating unit and immediately transferred 
to a germfree, flexib le film isolator for the dmation of the experiments. 
The timing of gestation was determined by estimating the epiphyseal 
diastasis of the public bones during the latter stage of pregnancy after 
the method of Phill ips, Wolfe and Gordon [13]. Neonates were fed a 
diet of L-477 (Teklad, Madison, Wis.) supplemented with 1% ascorbic 
ac id, as described by P leasants, Reddy, Zimmerman, Bruckner-Kardos 
and Wostman [14], and they were also spoon-fed (twice a day) a 5% 
glucose, 1% ascorbic acid solution (in distilled water) for the first week 
fo llowing delivery. After 2-3 weeks Charles Hiver Autodaveable Guinea 
Pig Diet in pellet form (Country Foods, Syracuse, N.Y.) was introduced 
into the germfree isolators. Both of the solid diets and water were fed 
va.d libitum for the duration of the experiments. 
The caesarian deliveries resu lted in the derivation of 34 GF guinea 
pigs (average birth weight 83 ± 14 gm; N = 20); however, only 8 animals 
survived to reach maturity weights of 300 gm. Primary causes of early 
deaths (less than 1 week) were due to premature delivery, while deaths 
• Terms used. Germfree (GF)-the absence of viable bacteria and 
fungi. T. menta.grophytes monoassociated (TMEN-MA)-GF gu inea 
pigs fo llowing cutaneous infection with T. men.ta.grophytes. 
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at aboul 2 mo of age resul ted from intestina l obstruction, in tussuscep-
tion, bowel infar ct and/ or rectal prolapse. Deaths after 2 mo were 
attribu ted to caecal enlargement which, with contents, reached 1/ 3 
total body weigh t in some animals. A single litter of 2 pups was born to 
GF parents 10 mo after caesarian delivery; however, only 1 of these 
s urvived to reach maturity. 
Experimental Design 
In experiment I, 4 GF guinea pigs were cutaneously infected wi th T. 
~nentagrophytes. Following spontaneous resolu tion of the primary le-
s ions these animals were skin tested wi th trichophytin and 1 animal 
was sacri ficed for in vitro blastogenesis. The remaining 3 animals were 
reinfected and following resolu tion of the secondary lesions the 2 
remaining animals were skin tested and sacrificed for blastogenesis (1 
died due to cecal enlargement; day 27 of reinfection). 
In experiment II, 3 GF guinea pigs were fed 2 liters of heat-killed T. 
~nentagrophytes cul ture prior to cutaneous infection with T. mentagro-
phytes. Following resolution of the primary lesions, the 2 remaining 
guinea pigs (1 died due to cecal enlargement; day 27 of infection) were 
c utaneously reinfected and sacrificed 48 hr later for histology and 
blastogenesis. 
A single GF guinea pig was sacrificed for in vitro blastogenesis. 
Infection and Culture Conditions 
Germfree and CR guinea pigs were infected a t 2-3 mo of age after 
attaining a body weight of at least 300 gm. Ampoules containi11g T. 
tnen.tagrophytes, grown fo r 2 weeks on Sabouraud agar slants, were 
h eat sealed, sterilized externally (4% peracetic acid) and introduced 
into the germfree isolators. Animals were shaved (on the flank or dorsal 
s w ·face) and infected by rubbing hyphae and spores onto the shaved 
~u-ea (-2.5 em) with a sterile cotton swab. Observat ions for macroscopic 
l esions were made daily throughout the course of disease. Bedding and 
feces from TMEN-MA isolators were cul tured at weekly in tervals on 
s heep blood agar, Sabow-aud agar and in fluid thioglycollate broth at 
37° as previously described [15]. With the exception ofT. mentagro· 
phytes, which was detected on rou tine culture beginning 1-2 weeks 
after ini t iation of infection, the isolators remained free of extraneous 
microbial contamination. Dw·ing the course of these experiments, T. 
n~entagrophytes could only be cultured occasionally from swabs of the 
oral cavity, perineum/anus and uninfected areas of skin of the TMEN-
MA guinea pigs. Appa1·ently, these TMEN-MA guinea pigs did not 
become colonized with high numbers of T. mentagrophytes and no 
spontaneous T. mentagrophytes lesions were observed macroscopically 
during the course of these experiments (12 mo) . 
Trichophytin antigens 
Cul tures of T. mentagrophytes were grown at 25°C in fluid Sabom-
a ud medium (GIBCO, Grand Island, N.Y.). Cultures were incubated on 
a rotary shaker (2 revolutions/sec) for 90 days prior to preparation of 
a n acetone-dJ·ied, particula te antigen (PART AG) and a heat-killed 
soluble antigen (SOL AG) as previously described [2]. Protein concen-
trations of both antigens (SOL and PART) were estimated by the 
method of Lowry et al [16]. 
Shin Tests 
The outer surface of ampoules conta ining trichophytin antigens for 
s kin testing were sterilized with 4% peracetic acid and introduced into 
the TMEN-MA isolators. Gu inea pigs were shaved on the flank and 
injected int racutaneously with either 50 J.I.g (protein) of PART AG or 
32 Jlg (protein) of SOL AG in 0.1 ml of pyrogen-free saline (Elkins-Sinn, 
Cherry Hill , N.J.). The degree of erythema was scored subjectively 
(0-+++) . The diameter of erythema was measured in two perpendic-
ular planes. Measurements were made at 30 min, 5, 24 and 48 hJ·. 
In Vitro Blastogenesis Assays 
Cell suspensions were prepared from the spleen (SPC) or a pool of 
lymph nodes (LNC) and cultured for in vitro blastogenesis as previously 
described [2]. QuadJ·uplicate wells of a microtiter plate (Falcon, Oxnard, 
Calif.) received 0.1 ml of cells (2 X lOH/ml) and 0.1 ml of specific ant igen 
or the following mitogens (diluted in RPM! 1640 medium): phytohe-
magglutinin M (PHA; Difco Laborato ries, Detroit, Mich.); concanavalin 
A (ConA; Calbiochem, San Diego, Calif.) ; pokeweed mitogen (PWM; 
G ibco, Grand Island, N.Y.); or lipopolysaccharide W (LPS) from E. coli 
(D ifco). Spleen cells and LNC were cultured for 96 h1· in flat-bottomed 
microtite r plates (Falcon, Oxnru·d, Calif.) and then pulsed with 1 J.I.Ci 
["H]thymidine (specific activ ity 2 Ci/mM; New England Nucleru·, Bos-
ton, Mass.) in 0.05 ml of RPM! 1640 medium, for an addit ional 18 hr. 
Blastogenic responses were determined by selecting the concentration 
of antigen or mi togen yielding the highest incorporation (in counts per 
minute) from 2 or 3 concentrations of mitogen or ant igen used in each 
experiment. The radioactivity is reported as mean (±SE) of the cpm 
["H)thymidine incorporated by test and control SPC or LNC. 
Tissue Fixation and Staining 
Guinea pigs were exsanguinated under anesthesia and skin reaction 
sites were excised, cut into narrows strips (<5 mm) and fixed in 
Hollande Bouin's fixative (24-48 hr) [17]. Tissues were routinely em-
bedded in paraffin and sectioned at 5 fUTI. Sections were stained with 
Azure A-Eosin B [17] in order to differentially stain the granulocytes. 
Wi th the latter stain neutrophils had many tiny bright red granules, 
eosinophils had large, fluorescent orange granules and basophils had 
lru·ge oval pink-pmple granules. Tissue mast cell granule appeared 
similar in color to those of the basophilic leukocytes; however, the mast 
cells were easily differentia ted by the lru·ge oval nucleus that was 
sunounded by a cleru· perinucleru· cisternae. 
Cell Counts 
To make quantitative comparisons of the cellular infiltrate into 
cutaneous fungal lesions and skin test reactions, cell counts were made 
using the method of Dvorak et al [18]. Briefly, differential coun ts were 
made with a light microscope (oil immersion) on 2 selected swaths 
(each 100 J.l. wide) taken vertically through the ent ire thickness of the 
epide1·mis and dermis (2V) [9]; coun ts were also performed on the first 
200 cells encounte red within 100 J.l. of the dermal-epidermal junction 
(H) in the areas of most in tense infllt ration of cells [18]. 
RESULTS 
Development of the Dermatophyte Lesion 
To compare the temporal course ofT. mentagrophytes infec-
tion in GF and CR guinea pigs, the backs or flanks of th e 
animals were shaved and the skin was infected with T. men-
tagrophytes. In comparison to CR guinea pigs, the course of 
the primary infection was severe and protracted in the TMEN-
MA animals (Table I). Although initiation of the macroscopic 
lesion (day 5) took no longer than similar infection on the CR 
guinea pig, the lesions on the TMEN-MA guinea pigs were 
large r, exhibited greater tissue damage and required nearly 
twice as long to clear (Ta ble 1) . Figme 1 illustrates a cutaneous 
T. mentagrophytes les ion on the MA guinea pig. 
Following spontaneous resolution of the primru·y disease (-
6 months) , TMEN-MA guinea pigs were sh aved and reinfected 
at another skin site in a similar m anner . Intense erythem a 
appeared in the entire inoculated cuta neous ru·ea within 48 hr 
and to a greater degree than that normally observed in th e 
reinfected CR guinea pig. The secondary infection peaked with 
serious ulceration between days 6-8 (similar to reinfected CR 
guinea pigs) ; however, as observed during primru·y infection, 
complete resolution and hair regrowth took approximately 
twice as long as in compru·ably reinfected CR guinea pigs (Table 
I) . 
To determine whether the feeding of fungal an t igen to GF 
guinea pigs would alter the course of primary cutaneous disease, 
2 liters of heat-killed T. mentagrophytes grown in Saboura ud 
broth was fed to 3 GF guinea pigs over a period of 6 weeks. 
Two weeks after antigen fe eding, t h e anin1als were shaved and 
the skin was infected with a mycelial and spore cultw-e of T. 
mentagrophytes. An accelerated eryth ema at 48 hr, typical of 
reinfection, did not occur. Erythema was fu·st observed on day 
5, which was comparable to the cuta neous r esponse to primary 
infection of GF and CR animals. Although the lesion develop-
ment resembled a primary infection, the temporal cow-se of 
infection was shortened following dead T. mentagrophytes feed-
ing (Table I) when compa1·ed to the previous cow-se of infection 
in GF animals not fed T. mentagrophytes cultw-e. 
Cutaneous Hypersensitivity 
To de termine if hypersensitivity to t richophytin antigen 
could be elicited following infection and r e infection, the TMEN-
_MA guinea pigs were injected intracutaneously with either 
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TABLE I. Stages in the development of macroscopic lesions during cutaneous T. mentagrophytes infection ofT. mentagrophytes 
monoassociated (TMEN-MA) and conventionally-reared (CR) guinea pigs 
Lesion s tages 
Erythema/scaling 
Ulceration 
Crusts/scabs 
Scar/ alopecia 
" Number of animals. 
" Days after inoculation. 
Primary infection 
TMEN-MA (4)" CR (6) 
5-11" 5- 12 
11-40 11-16 
26-54 12-19 
29-60 18-35 
Reinfection Primary-feeding< 
TMEN-MA (3) CR (6) TMEN-MA (3) 
2-8 1-7 4-13 
6-8 5-7 12-14 
8-14 6-11 13-27 
14-35 10-19 14-30 
c Fed 2 liters of heat-killed T. mentagrophytes over a period of 6 weeks. 
FIG 1. Cutaneous T. mentagrophytes lesion (primary) on a gnoto-
biotic guinea pig (day 19). 
particulate (PART AG) or soluble (SOL AG) trichophytin. 
Table II compares the skin test erythema of TMEN-MA and 
CR guinea pig in response to intracutaneous injection of PART 
AG following spontaneous resolution of a primary T. mentagro-
phytes infection. Although skin test responses peaked at 24 hr 
in both the TMEN-MA and CR guinea pigs, there was a striking 
difference in the responses elicited within 30 min and 5 hr after 
injection of homologous antigen. The TMEN-MA animals ap-
peared to manifest no immediate or intermediate erythema to 
trichophytin (Table II) . 
Following reinfection, the 2 remaining TMEN-MA guinea 
pigs were skin tested again, one with SOL AG and the other 
with PART AG, and both animals manifested at 24 hr ery-
thematous reaction to trichophytin that was smaller (mean 
diameter 8.25 ± 0.96 mm) than the reaction that was observed 
in animals that were skin tested after a primary infection. 
Cutaneous Reactivity to Reinfection 
To determine the cutaneous anamnestic response of the 
TMEN-MA guinea pigs that were fed heat-killed T . mentagro-
phytes prior to primary cutaneous dermatophytosis, these ani-
mals were shaved and reinfected on the opposite flank. As 
previously observed in TMEN-MA guinea pigs (not fed heat-
killed T. men.tagrophytes antigen) the cutaneous erythema (24-
48 hr) evoked by reinfection of antigen fed animals, was also 
more intense than the inflammation observed in the skin of 
reinfected CR guinea pigs. In order to determine whether this 
apparent difference in cutaneous anamnestic reactivity could 
be dissected histopathologically, CR and TMEN-MA animals 
were sacrificed 48 hr following reinfection and biopsies were 
fixed and stained for quantitative cell counts (Table III) . Al-
though a slightly higher number of basophils was observed in 
the CR animals (3% vs. 0.5%) the primary difference between 
the biopsies from CR and TMEN-MA guinea pigs was quanti-
tative. There were more leukocytes infiltrating the skin lesions 
of the gnotobiotic (TMEN-MA) than the CR guinea pigs (Table 
III). 
As shown in Fig 2, the epidermis of these reinfection biopsies 
from TMEN-MA guinea pigs was acanthotic with neutrophilic 
intraepidermal pustules. Numerous mononuclear cells were ob-
served in the dermis and spongiotic epidermis. These inflam-
matory reactions were compatible temporally and histopatho-
logically with a severe, necrotic, allergic contact dermatitis. 
In vitro Blastogenic Response 
To determine if TMEN-MA guinea pigs had the ability to 
respond to polyclonal mitogens and specific T. mentagrophytes 
antigens, LNC and SPC were harvested at specific intervals 
following infection or reinfection, for in vitro lymphocyte blas-
togenesis studies (Table IV) . These experiments demonstrated 
that the LNC from TMEN-MA guinea pigs responded to stim-
ulation (5/5) by both SOL AG and PART AG; however, only 
the SPC from the 2 TMEN-MA guinea pigs which had cleared 
a secondary cutaneous infection responded to the PART AG. 
Spleen cells and LNC from the single GF control animal did 
not respond to either SOL or PART trichophytin antigen. The 
TMEN-MA guinea pigs and the GF guinea pig responded to in 
vitro stimulation with polyclonal T- and B-cell mitogens. 
DISCUSSION 
Germfree guinea pigs can be cutaneously infected with T. 
mentagrophytes. The primary disease folllows a protracted and 
severe time course ( -60 days) when compared to this infection 
on CR guinea pigs ( -30 days) [2]. Following clearance of the 
primary disease, the TMEN-MA animals exhibited DTH to 
skin tests with trichophytin (PART AG). In addition, the SPC 
and LNC from the TMEN-MA animals responded to polyclonal 
T- and B-cell mitogens and specific dermatophyte antigens in 
vitro. Reinfection of the TMEN-MA guinea pigs resulted in a 
rapid anamnestic inflammatory response which was character-
ized histologically as a severe allergic contact hypersensitivity 
to the fungi . In spite of this apparent acquired immunity, the 
temporal course of a secondary infection was also longer than 
that observed in similarly reinfected CR guinea pigs. 
In contrast to a report by Lev and Battisto [6], our experi-
ments detected no impairment of several CMI responses in 
gnotobiotic guinea pigs. The TMEN-MA guinea pigs in our 
study manifested expressions of CMI following an active micro-
bial infection and as such these experiments did not address 
directly the negative results reported by Lev and Battisto [6]. 
Our results are more compatible with those of Friedlander et al 
[7], who concluded that there was no impairment in the CMI 
potential of the GF guinea pig as indicated by sensitization or 
tolerance to the contact agent DNCB. Contact sensitivity has 
been postulated to represent an example of T-cell reactivity 
modulated by B-cell function [19,20]. The absence of detectable 
antibody-mediated hypersensitivity following primary infection 
of germfree guinea pigs, the protracted temporal course of 
infection and reinfection, and the vigorous anamnestic response 
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TABLE II. Shin test response of CR and TMEN-MA guinea pigs to particulate T. mentagrophytes antigen (50 f.lg/0. 1 ml) following a primary 
dermatophytosis 
Microbial status of 
gu inea pigs skin 
tested 
Conventiona lly-
reared (CR) 
Monoassociated 
(TMEN-MA) 
No. of an imals 
5 
4 
30 min 
10.8 ± 1.7 
0 
Mean erythema (mm) ± SE 
5 hr 24 hr 48 hr 
12.6 ± 1.0 13.3 ± 1.1 13.5 ± 1.4 
0 15.4 ± 1.7 14.6 ± 2.9 
TABLE III. Cellular characterization of shin lesion biopsies tahen 48 hr following cutaneous reinfection ofT. men.tagrophytes 
monoassociated (TMEN-MA) and conventionally- reared (CR) guinea pigs with T. men.tagrophytes 
Leukocytes counted Microbial 
status 
(No.) Baso'' Eosin Mast Neutro Mono Total Cells 
TMEN-MA 
(N = 2 ) 
2V" 
H" 
2/1 (0.5%)c 18/5 
1/1 (0.5%) 3/5 
1/2 99/ 104 (27%) 266/ 262 (70%) 386/ 373 
8/0 26/32 (15%) 161/162 (81 %) 200 
CR 2V 8 ± 4 (3%)" 7±8 4±3 54± 53 (20%) 168 ± 60 (63%) 265 ± 105 
(N =4) H 7 ± 3 (4%) 4±3 4±4 39 ± 32 (20%) 148 ± 30 (74%) 200 
"Two verticle swaths (100 f.l.) through the dermis and epidermis (2V). 
"First 200 cells encountered within 100 !l of the dermal-epidermal junction (H). 
" Each animal reported individually (average percent of total). 
d Mean ± SD (average percent of total). 
" Baso = Basophils; Eosin = Eosinophils; Neutro = Neutrophils; Mono = Monocytes. 
FrG 2. T. men.tagrophytes lesion biopsy fTom a gnotobiotic (TMEN-
MA) guinea pig 48 hr after cutaneous reinfection. The dermis is densely 
infiltrated by mononuclear cells and neutrophils. There is spongiosis 
and exocytosis of lymphoid cells in to the acanthotic epidermis. Subcor-
neal clusters of neutrophils can be seen in the uppr epidermis (Azure 
A-Eosin B, bar represents 50 f.lg) . 
to cutaneous reinfection of TMEN-MA animals could be ex-
plained by the inability of these animals to modulate the 
cellular immune response to T. mentagrophytes infection. The 
SPC of CR guinea pigs do not respond to trichophytin antigens 
in vitro during infection or 1·einfection [2], and may modulate 
the LNC response in vivo. This lack of immune modulation in 
the TMEN-MA guinea pigs could be related to the absence of 
a normal microbial flora since the microbial flora has been 
shown to activate splenic suppressor cells during the "conven-
tionalization" of GF rats [21]. In addition, dming primary T. 
mentagrophytes infection of CR guinea pigs, viable fungi can 
be cultmed from the cutaneous lesions through day 28 [2]. In 
spite of this apparent persistence of viable fungi in a specifically 
sensitized host the cutaneous lesions begin healing shortly after 
the peak tissue damage (days 11-14). This early onset of healing 
that was observed in the CR guinea pigs, but not in the TMEN-
MA guinea pigs, may be associated with the capacity of CR 
animals to more effectively modulate the immune response to 
fungal antigens [2]. 
Some investigators have speculated that secondary bacterial 
infection, subsequent to the penetration of the horny layer of 
the epidermis by the fungi, may contribute to the appearance 
of symptoms and persistence of dermatophytosis [8-10]. Mar-
ples and Bailey [10) have further suggested that dermatophy-
tosis may facilitate skin colonization by S. aureus. Allen and 
Taplin [8), in a study of epidemic T. mentagrophytes infections 
of servicemen, noted that fungal lesions were also infected with 
bacteria; the most notable organism being Group A /3-hemolytic 
streptococci. Our studies of dermatophytosis in TMEN-MA 
guinea pigs indicate that the skin flora is not requu·ed for 
initiation, exacerbation or clearance of the cutaneous lesions 
caused by T. mentagrophytes. T he presence of a competitive 
skin and intestinal tract microbial flora in CR animals may in 
fact enhance the ability of the infected host to limit and resolve 
a T. mentagrophytes infection. 
Prior feeding of DNCB has been shown to induce partial 
tolerance to subsequent sensitization and challenge with DNCB 
[22]. In the present study, feeding heat-killed T. mentagro-
phytes culture to GF guinea pigs shortened the subsequent 
course of the cutaneous disease to the homologous fungus and 
yet did not result in the accelerated anamnestic response to 
cutaneous reinfection (indicative of immune sensitization) that 
was observed in both the TMEN-MA and CR guinea pigs 
following active infection. This suggests the possibility that 
control (suppressor) mechanisms, possibly antibody-mediated, 
were stimulated by antigen feeding which balanced the effector 
response elicited upon infection [23). If dermatophyte infections 
are in fact hypersensitivity diseases, as proposed by Sulzberger 
[24), then modulation of the effector response would serve to 
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TABLE IV. The in vitro lymphocyte blastogenesis response of spleen cells and lymph node cells from T. mentagrophytes monoassociated 
guinea pigs following clearance of cutaneous T. mentagrophytes infection or reinfection 
Source of lym-
phocytes 
No. Mitogen or T. men.tagrophytes Antigen" 
guinea 
pigs Unstimulated PHA Con A PKW LPS SOLAG PARTAG 
Spleen 5 1,094" 17,294 33,551 10,248 7,621 1,353 2,601 
(±264) (±402) (±15,645) (±4,206) (±3,050) (±396) (±960) 
Lymph Nodes 5 358 18,604 11,785 17,327 2,622 2,789 6,443 
(±106) (±10,264) (±3,736) (±6,940) (±1,437) (±836) (±243) 
" Concentrations of mitogen or antigen: PHA: 10, 20, and 40 l'g/well; CON A: 2, 5, and 10 l'g/well; PWM: 5, 10, and 20 l'g/well; LPS: 10, 50, and 
100 l'g/well; SOL AG: 3.2, 10, and 32 1'g/well; PAHT AG: 1, 4, and 81'g/well . 
" Mean cpm of "H-thymidine incorporated (±SE) per 2 X 10'' cells. 
limit the host response and subsequent tissue damage during 
clearance of infecting fungi. The apparent lack of antibody-
mediated hypersensitivity (immediate or intermediate) in the 
TMEN-MA guinea pigs following intradermal injection of tri-
chophytin antigen might be considered further support for the 
hypothesis that activation of the B-cell arm of immunity is 
required for modulation of contact sensitivity. In addition, GI 
tract or skin colonization by the microbial flora may contribu te 
to stimulation of the suppressor arm of immunity in CR guinea 
pigs. 
These studies of cutaneous T . mentagrophytes infection of 
GF guinea pigs indicate that these animals are less capable of 
limiting the severity and length of the resulting dermatophy-
tosis than similarly infected CR guinea pigs. We observed no 
obvious impairment in the ability of the TMEN-MA animals 
to elicit several correlates of CMI following T. mentagrophytes 
infection. The results suggest that the presence of a normal 
microbial flora or feeding heat-killed homologous antigen can 
modulate the host immune response to cutaneous dermatophy-
tosis and reduce the severity of infection. 
T he authors a1·e grateful to Mr. James Linsley and the Staff of the 
Gnotobiote Laboratory, Madison, Wisconsin, for assistance in the de-
rivation and care of the germfree guinea pigs. 
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